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1.0 Description of Work

1.1 PRackground

A number of water wells have been shut dawn by the bepart-
ment of Flanning and Natural Resourcees of the USVI (DFNR) and the
Environmental Frotection Agency Region If, New York (EFA) as &
result of reported ground water contamination in ﬁhe Tutu area of
St. Thomas, USV1. DFNR/EFA believe that among the possible
sources ot hydrocarbaon ccntaminaﬁion found in the ground Qater
may be one or more of the various gasoline service stations which
operate or had operated in the Tutu area. Esso Standard Dil S. A.
Ltd. (ESS0) is the owner of the gascline serviee station located
in the Four Winds Shopping Center at the Tutu Area of 5t. Thomas.
In conSideratibn» thereof, DFNR has ordered ESSO to submit an
investigation plan to assess the potential seepage of product
into the underlying soil of the above referred Service Station.

ESSO0 has requested Belgodere & Associates Inc. (BAI) to
perform the above mentioned investigation ordered by DFNR.
Fursuant to DFNR Administrapive Qrder of September 17, 1987, the
plan contained herein has been developed to effectively
characterize the contaminants, if any, at the soils beneath the
Service Station.

The study will encompass an assessment of the possibility of
motor fuel releases from underground storaqe tanks/pipelines and
potential migration pathways at the Eesso ' Service Station by
performing a €o0il vapor survey. If as a result of the soil vapor
investigation it is determined that the Esso Service Station 1is
not the source nor has contributed to the contamination of the
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local aquifers, adequate releases in agreement with DFNR/EFA will

be sought by Esso Standard 01l S.A. Ltd.

ESS0., and BAI Representatives have met with EFA Froject
Manager, Ms. Caroline tktwan, DFNR Representative, Ms. Franﬁxne
Lang, a&and the Frcject Officer at Camp, Dresser & Mckée Federa{
Frograms Corporation (CDM-FFC) nr. Scott E. Graber. DFNR. EFA,
and CDM~FFC have discussed the princibles far the technical
approach and work schedule presented in this Weork Flan, It 1is
our understandin@ that all parties are in agreement with thg
concepts and schedule presented herein.

1.2 Hydrogeologic Setting

The Esso Service Statlon is located in St. Thomas U.S.V.I.,
on trhz West Side of Rd #3238 in the Tutu area, at the Four Winds
Shopping Center Farking Lot.

According to information obtained from "Soil Survey Virgin
Ieslands of the us, 1970 Sail Conservation Service Report", issued
in Adgust 1970, the area is described as a network of terraces
and alluvial fans sloping aently to moderately toward the south.
Soil deposits consist of stratified sands, gravels and clays with
a permeability of 0.20 to 0.63 in./hr. Soil strata thickness
around site location varies from bare rock on slope side of hills

~

to over 20 ft. on alluvial deposits.

Based on topographic and structural information obtained
frod “Geology of St. Thomas and St. John, U.S. Virgin Islands" by
Thomas W. Donnelly_jNSF, 6-114407) the locai water table should
generally slope to the south. Direction of local ground water

flow is controlled by volcanic bedrock fractures underlyina the
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kBased on discuscsion with local water well drillers (Foly
Caribe) depth, of around water at the Four Winds Shopping
Center well, located 2Z5 ft. north of the Service Station amnd the
Tillett Water Well, lecsted 250 ft. north east, is reported to
be between 1% ana | 20 ff.,during the rainy seasons where
water table 1is high and pumping of commercial and residential
water wells 1is low. The local aquifer water table has been
previously obseryed beyond 80 ft. as & result of high water

extraction during extended droudght periods.

1.3 Purpose and Methodology of Soil Vapor Survey.

The purpose of the proposed so0oil vapor survey 1is to
determine whether there has been a leak or a spill from the
Service Station underaround storage tanks and/or pipelines that
may have contributed to the local aquifer contamination and, if

leaks and/or spills from the Service Station are identified, to

determine their areal extent.

ln theory, when an underground motor fuel tank or pipeline
experience mechanical integrity failure and release
occurs, hydrocarbons are xpected to move downward in the
direction\ of the water table and then carried in the upper part
of the shallowest aguifer in the direcfion of ground water flow,
therefore, contaminating soils along its pathway due to capillary
action of soil matrix (figure 1.3.1). Soils.containing motor fuel
caomponents will vield when analyzed high vélues 6f total

hydrocarbons, benzene, toluene, ethyl-benzene and xylenes when

soil vapor is extracted from soils stratas underneath and around
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suspected point sources. Relatively high hydrocarben

concentration in soil vapor from the zone above the hydrocarbon
plume will often allow for efficient mapping of plume origin and
extend by systematically obtaining soil vapor samples and

analyzing them feor hydrocarbons content.

-

The proposed soil vapor extraction and analysis to be

performed in the Esso Service Station area will:

lu] Detect the presence, if any, of total hydrocarbons,
benzene, toluene, ethyl-benzene, xylenes,
trichloroethylene, tetrachloroethylene, and

dichloroesthylene contamineation in soils.

o If contamination in socils is present, it will identify

and define ite nature and euxtent.

Soil vapor contaminant investigation refers to a methad
revived by Thohas M. épittler (EFA Rehion I Laboratory) from the
0il and Gas Exploration Industry for investigating underground
contamiration by_means of detecting organic vapors. 1he method
invalves pumping a small amount of soil vapor out of the grouna
through a hollow probe driven to a desired depthb and analyzing
the wvapor for the presence of volatile contaminants. The soil
vapor an%lysis is pertormed in the field so -that samples do not
have to be packed or shipped also, analytical results are availa-
ble immediately and can be used to help direct the investigation.
The investigation }s usually carried out by.analyzing so0il vapors
in 50’'-100° center trancets across the cuspected contaminated
area until boundaries are well defined. The Soil Vapor

Invesfigation Flan has been prepared in consonance with "Spittler
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.Method". Flease refer to section 2

. 0T the QA/OC Flan  tfor

description of the Sampling Network Design and Rationale.

2.0 Statement of Work

In order to determine the range. and spa{ial distribution of

-

motor fuel that may be present in the scil at the Eeso Tutu

Service Station, ES50 will implement & two-phase approach which

includes the following:

Fhase 1

The first phase willi consist of soil vapor sampling and

analysis on a grid encompassing the Esso Service Station property

to determine the presence, if any, of motor fuel contamination in

the underlying soils. An extencsion of Phase [ sampling grid will

be carried out beyond the Esso Service-étation boundaries Lo

determine, if any, the nature of the hydrocarbon plume.

Fhese 11
This phase of the investigation will be conducted only 1if
significant hydrocarbon concentrations are found at and around

the Tutu station during Fhase 1.

~

Significant hydrocarbon
concentrations will be considered to exist if any of the samples

taken evyceeds those found in backaround locations in a factor of

three or more.

Additional locations may be sampled based on field judgement

and the results of phase 1I.

The s0il vapor sampling program will be terminated at the

end of Fhase I if it is determined in agreement with USEFA and

TUT o ook luid
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Depértment of Flanning and Natural Resources{DFNR) that there is

no evidence of motor fuel at the soile underneath the Service
Station, or at the end of Fhase LI if it 1s determined that motor
fuel contamination found on site inmigrated from other sources

outside the Esso Service Station property. .

The work which ESS0O proposes to perform is described an
Sectzan I af this Work Flan. The results of Fhase | will trigger

end influence the need for the other phases of this investigation

3.0 Technical Approach

The technical approach for this project has been developed
with cignificanmnt Input from EFA and CDM-FFC and variocus site
vieits performed by ESSO and Bﬁl‘ Representatives during the
September-December 1987 period. The proposed study is divided
into various tasks in order to provide téeck points at which
progress “and findings will be examined, therefore, allowing

flexibility for field decisions as to necessity for

implementation of subsequent task phases.

The technical approach has been divided into nine .tasks.
Through these tasks a Work Plan has been developed to conduct a

=0il vapor sampling grid. Soil vapor samples will be analyzed on

~ite far the following parameters:

a) Total Hydrocarbons
o Benzene ~

o Toluene

o Ethyl-benzene

(] Xylene
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o Trichloroethylene
G Tetrachloroethylene
o Dichloroethylene

The three chlorinated hydfoqarbon co%pounds. although not
typically found on motor fuels, will be< analyzed following
suggestions fTrom DFNR and Er4. Based on results from previous
phases of the program, further soil vapor samples and aﬁalysis
for the same parametere may be conducted as needed. A final

report will be prepared describing and illustrating the results

of the study.

The tasks to be performed under the Work Flan do not
encampass permit requirements under . federal and local
environmental laws and regulations. Thére are no requirements
under the\Comprehensive Environmental Response, Compensation and
riability #Act (CERCLA), the Resource Conservation and Recovery
Ac  (RCRA), or any other environmental law o requlation, either
federal or local, applicable to the endeavors covered under the
Work Flan.

Occupational Safety and Health Standards found in 29 CFR
1te10 are annlicable to this nraject. The Health and Safety Flan

submitted herewith addresses the minimum safety procedures that

will be followed during the performance of all the tasks involved
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1n thie Work Flan. The nine tasks are presented below:

Task 01 Site History (completed)

Tasy O Work Flan Development (completed)

Task 03 Management_CoordihaFion (on boing)

Task 04  Freliminary Site Investigatioh (completed)

Task 05 Cuality Assurance Froject Flan Freparation
(completed)

Tack 06 Soil Vapor Sampling and Analvysis

Task Q7 Data Analysis and Interpretation

Tesk OB Freporaotion of lIllustrations and Technical Repart

Task 09 Quality Assurance/auality Control

To succesfully carry out this Work Plan within the estimated
scheduled time frame, the Esso Froject Manager, the BAl Froject
Ufficer, and DFNR/EFA designated Fiela Representatives will
maintain  the necessary communication to assure that efforts are
coordinated ahd each task is completed accoréing to the Worn
Flan. Any necessary field changes or corrections in strateqies
will be examined carefuily, and will be documented and
coordinated with £SS0 and approved by DFNR/EFA Field

~

Representatives.

—

3.1 Task 01 Site History

The Esso Service Station located at the parking lot of the
Four Windes Shoppingntenter,' Road 78 in the Tutu neighborhooa of
St. Thaomas, U.S. Virgin lslands, initiated operations during
1970. The Service Station is equipped with two (2) underground

fuel storage tanks of 6,000 gallon each. The Service Statimn  as

LY O ipELd
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Tourtenances for itz cose

"

tion. such as the unaerground tanke and the gascline pumps. are

owned by Esso Standard 0Oil S.A. Limited, & Rahama corporation

organizred under the laws of EBahamas.

Mr. Rcbert Dures, the Service Station first dealer, operated
the station from 1970 through 1971,, when Mr. Daniel EBayard toof
over 1ts operation as Esso’'s new dealer and lessee, Daniel D,
Bayard, Jr.. the service station current dealer, assumed full
mananement responsibility of the Esso Service Station in March

1976 when his father, the previous dealer., went into retirement.

of the maintenance activities that have been conducted at
the Cervice Station throughout the vyears, only two (2),

the  replacement of piping and an integrity test, may have &

bearing on the project.:

The 2" pipes connectino the dispensing units to the
underground storage tanks were replaced from galvaniced to
tiberglass during 1985-1987. The replacement job was conducted

by Mr. Eugenio de Arce, Esso’'s St. Thomas maintenance contractor.

One of the two underground storage tanks was emptied and
removed from service on July 27, 1987, after the results of a
Fetro-Tite tank test performed by Rogque Schmidt Corp.(see
appendix B for test results) caused Esso to question the
structural integrity of the tank. The tank has remained empty
ever .since, pursuant\ to an order issued by the Department of
Flanning and Naturel Resources of the U.5. Virgin Islands dated

Augqust 21, 1987. A physical examination of the tank has been

PR
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whiEhle 1o be pertormec pending DFNA awthorlization.
3.2 Task 02 Work Flan Development

itie proposed Work Flen has been developed trom:

teries of meetings between ESSO and BAI Representatives

t the <site to evaluate physical condition that may

restrain the technical approach.

= Meetinas ard telephone conversations batween EESI, EARI,
DFNR, EFA, and CDM-FFC personnel to establish the basic

guidelines and objectives for the proposed study.

The deliwverable Tor Ta2ehk 01 is this Work Flan. The Wore Flan
mey be s&sdiusted as appropriste at the end of each phase with

cocurrence and approval by DFNR and EFA pending its outcome.

3.3 Task 03 Management and Coordination

The BAl Froject Officer will coordingte the technical execu-
tion of work tasks described on this Work Flan. The overall
Froject Management will be performed by Esso Froject Manager.

The following is a list of activities to be performed under
this task:

o Frovide assurance that team staff and resources are

proQided s0 that each task is completed on schedule,

o initiate approved changes to the Work Flan as

necessary, |

o ensure that UGuality CLontreol and duality Assurance

measures are monitored and implemented.

o  provide assurance that field personnel will adhere to

Health and Safety Flan. Ut Gorr 114

11
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Task Q4 Preliminary Site Investigation

A preliminary site investigation has been performed during

Tt

1]

monthe of September thru December 1987 to allow for optimiza-—
tion of recsources during €90il vapor extraction'and testing opera-
tizcn by loentifying in advance the limitatigon i1mposed by local
conditions, ie. topographié, geoloéic. construction, structures.
This work plan i1e partially based on site specific requirements

based on the results of the preliminary site investigation, as

follows:

o] The area 1 mostly covered with concrete or asphalt and
fill material above rocky soil which may limit the soil
vapor probe depth ot penetration .

o Establishment of the sampling grid is affected by
numerous existing structures. | Offset of grid points
‘may be necessary to provide areal coverage. Sampling
gric may be e:xtended based on field judgment.

(o] Access authorization fram third parties will bte

required to establish sampling points outside the

Service Station, if necessary.

~




2.9 Task 095 Preparatioh of Quality Assurance/Ruality Control

Plan

1he attached GAR/QC Flan 1s & documentary record detailing
the sampling methodoloaqy. QA/GC proceaurecs, «data presentation and
evaluvation +techniques to be foliowed during the field cata
collection, analysis and report preparation phases of this Work
Hlen. The GASCGC ie bDasces on’the reguirements outlained in the
interim gquidelines and specifications for preparing Guality
Assurance Froject Flans EFA-&00O/4-83-004, February 198>

ublication.

3.6 Soil Vapor Sampling and Analysis
The proposed <=0il vapor sampling and analysis program
consists o0f & two—phase approach were the need for subsequent

wotk will be established by the recsulte of phase 1 and field

judgment.

01l vapor samples will be collected by driving a 5/8 1inch
diémeter hollow stainless steel probe to the appropriate depth by
hand or with & pneumatic driver. After desired depth 1is
achieved, 9 .to 10 litere of scil vapor from around the shield
point will be extracted with the use of a S00cc/min battery
operated vacuuﬁ pump atteched +to the preobe with a2 vacuum gauge
and a septum sampl?ng port via a teflon hose. A gas tign{
syringe will be inserted through the septum port to collect a 2

microarams to 10 milliliters vapor sample for immediate on site

analysis (see figure 3.6.1).

Ty
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During all phases of work, soil vapor samples will be

analyzed wszing gas chromatographs owned and operatéd by BAI

(5ee section & and 7 of QQ/QC Flan). Two gas chromatographs

equipped with flame ionization detectors (FID) will be used to

identify total hydrocarbons and chlorinated hydrocarbons.

Analysis to be made at each sample point will consicst of:

o Total hydrocarbons

o Benzene

(o] TJoluene

o Ethyl-Eenzene

] Xylene

o Trichloroethylene

o Tetrachloroethylene ‘
o Dichloroethylene

The two proposed phases of work to be conducted at the

Esso Service Station area are as follows:

-

Fhase 1
Fhase 1 consists of =o0il vapor eampling on the Esso Service

Station property. Sampling points will be spaced in a grid

14
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pattern approximately S0 ft centers (figuree I.&.2 a, oj.

Additionally. at 1least two background sample points based on
field »judgement will be taken upgradient or downgradient.

natural drift pcint should be established based on tfielo

Jucaement to note envy cigrificant change iQ €01l vapor values or

& dav to day basis.

The zecond phase of this investigation will be conducted a1f

the following criteria is met during the first phase:

(a] velues of hydrocarbons detected on the station property
exceed those founo i1in background locations by a factor

of three or more, or based on field judgement.

If Fhase II is required, Fhaze Il will extend the grid
pattern cn a 50, 100, or 200 ft. center as. considered appropraiate
toc determine i1t hydrocarbon contaminatio; generated at the site
or inmigratea from other sources. Intermediate points ain the

grid will bte establisrned as necessary for adequateo plume

definition based on field judgement.

Fhase 11

l1f soil contamination 1is found toc have orginated at the

Service Station, a further extension of the sampling grid will be
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carried cut to define the areal extent of motor fuel

conteminaticon plume in soils above ground water.

The so1l wvapor campling program will be terminatec in

creement with DFHNR

fis

end QSEFQ atkthe end ov¥ rnase I 1f 1t 1is
determined that there 1is no evidencé of moter fuel at the scils
undernesth the Service Station, or at the end of Fhase 11 1f 1t
is determined - that motor fuel contaminaticon found on site

inmigrated from other sourcee outside the Esso Service Station

property.

3./ Task 07 Data Analysis and Interpretation

Lata analysis and Lnterpretation will be pertarmed
simultaneoﬁsly witﬁ the field work to allow changes in field wark
to properly orientate, eutend QF reduce the sampling grid based
Snpon resu}ts of previously sampling and ééalysis. {nitial aata

reduction and mapping ot s0il vapor concentration will be

nerformed at BAl. Et.Thomas office.

3.8 Task 0B Preparations and [llustrations of Technical Report

After completion of the site investigation described under

task 03I through 07, BAlI will prepare a final report discussing

the results of the investigation. The final report will include,
HE & MINLuitm, a tabular presentacion of the scil vapor analysis

values encountered during the course of the investigation (ie.

-
total hydrocarbens, benzene, toluene, ethyl-benzene, xylenes,
trichloroethylene, tetrachloroethylene, and dichloroethylene)

1llustrating the spacial orientation of measured values.

—
-
s
-
(.
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Smecific items to be ircluded in the report are:

o EBase map showing distribution of soil vapor samgling
pointe:
u] contour maps of thydrocarbon values +to delineate

-

hvdrocarbon plumes and postible trajectorys:

c tebles listimg &1l so0il vapor hydrocarbon values
encountered during the course of this investigationg

o maps showing relationship cf hydrocarbons values 1in

€0il vagpores to estimate ground water flow direction on

local qgeoloay:

G

vl Chromatogrames;s

o) conclusions and recommendations.

(2]
L]
0

fask 0% Quality Assurance and Quality Control

QA Officer for this project, Eng. Gmér Muniz has reviewed
this work-plan for QA requirements and will maintain QA oversight
through the duration of this project. EAl work on this
assignment will be conducted in accordance with project specific

QA/QC which is being submitted with this Work Flan.

4.0 Performgqce Schedule and Schedule of Deliverable

A site investigation plan schedule is shown in figure 4.0.1

=rd the deliverable date schedule is included on figure £.0.2.

The prbject scheaule depends uvpon initiation of field work
on April 4, 1988, Approval of the Wark Flan and Quality
Assurance, Quality Control Flan one week before that date will be

nececssary to assure timely completion of the project.
Vi IR

P
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Figure 4.0.1

SITE INVESTIGATION SCHEDULE

- ———— —————— — — —— — —— > —— ——— — — ————— — ——— ——— ————————— o, — . — —— ———— ————— ——— {— ———— — —

Work Flanm Development..ccceeeceeessessslec. 2 to Dec. 28, 1987
Review APProval.ccececscscacesassccesnssdan. 25 to Feb. 1, 1988

€oil Vapar/Field Investigation.eccececes....Apr. 4 to May 4, 19g8

Data Evalﬁaticn..........................May 4 to May 18, 1988

Final Report. . ci.ceceersvncsarssnsascsssaastlay 18 to Jun. 1, 15

1)
c
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Figure 4.0.2

DELIVERABLE SCHEDULE

Froject
Deliverable

1. Work Flan

2. QA/QC

3. Health & Safety

Plan

4, Final Report

e S s T — — ——— — 4 —————— —— —— e S % . ot S e B

Initial Receipt of

Text to Technical

DFNR/EFA Comments Final
12728787 1725788 2/1/88
12/28/787 1725788 2/1/88
12/28/87 1/29/88 2/1/68
/01 /88 N/A N/A
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